Understanding the impact of small mammals on the development of grasslands requires information on their food preferences. We conducted feeding trials with 4 species of common small mammals, prairie voles (Microtus ochrogaster), meadow voles (M. pennsylvanicus), white-footed mice (Peromyscus leucopus), and eastern cottontails (Sylvilagus floridanus), to determine the relative palatability of plant shoots and seeds in introduced grasslands of east-central Illinois. Because we needed to conduct many feeding trials we developed a rapid method for comparison of palatability of plants to multiple species of small mammals in the field. We evaluated the method by comparison with previous data on food preference and palatability for voles at nearby study sites. Shoots of herbaceous legumes (Medicago sativa and Trifolium pratense) and dandelions (Taraxacum officianale) were among the most palatable foods for voles, and bluegrass (Poa pratensis) was among the least palatable. Meadow voles found palatable more species of graminoids than did prairie voles, and meadow voles, but not prairie voles, found palatable a greater percentage of graminoids than of forbs. A greater percentage of introduced plants than of native plants were palatable to prairie voles, but this likely reflected a high proportion of introduced graminoids among tested plants. White-footed mice found palatable a few forbs and a greater percentage of annual plants compared with perennial plants, whereas cottontails found palatable many forbs and woody plants and a greater percentage of perennial plants. White-footed mice tended to eat larger amounts and more kinds of seeds than voles, and only white-footed mice tended to eat more of large-seeded species. Plant type did not appear to significantly affect palatability of seeds for any mammal. We used these results to predict the likely impact of small mammals on the development of nonnative grasslands.
Nearly all the original tallgrass prairie in the midwestern United States has succumbed to agriculture, but recent surveys still classified 19.2% of land cover of Illinois as rural grassland (CTAP 2001) . These nonnative grasslands, which occur in old fields, old pastures, buffer strips along agricultural fields, and roadsides, generally develop after release from agriculture (secondary succession) and are dominated by introduced, perennial grasses (Bazzaz 1996) . In central Illinois, occasional mowing or fire is required to prevent invasion by woody plants. Native small mammals thrive in these introduced grasslands (Batzli et al. 1999; Getz et al. 2001; Hoffmeister 1989) , and herbivorous small mammals can strongly influence the composition of grassland vegetation by reducing the importance of palatable plants (Crawley 1983; Davidson 1993; Howe et al. 2006; Huntly 1991; Lindroth 1989; Ollf and Ritchie 1998) . Granivores can also have a strong effect, and when they prefer larger seeds, plants with smaller seeds become more abundant (Davidson et al. 1984; Howe and Brown 2000; Samson et al. 1992 ). Thus, predicting the impact of small mammals in the development of nonnative grasslands requires an understanding of their food preferences.
Although 8 species of rodents can be trapped in nonnative grasslands near woodlands in east-central Illinois, only 3 species consistently occur there (DeJaco 2006): 2 species of vole (prairie voles, Microtus ochrogaster, and meadow voles, M. pennsylvanicus) and white-footed mice (Peromyscus w w w . m a m m a l o g y . o r g 427 leucopus). The deer mouse (P. maniculatus) is generally considered to be more abundant in grassland than P. leucopus (Hoffmeister 1989) , but it only occurs sporadically in eastcentral Illinois. A lagomorph, the eastern cottontail (Sylvilagus floridanus), also regularly occurs.
We know the general outlines of habitat use and food habits for these small mammals in eastern Illinois and western Indiana. The voles only inhabit grasslands and old fields and mostly eat the shoots of herbaceous plants, both graminoids (grasses and sedges) and forbs Haken and Batzli 1996; Klatt and Getz 1987; Lindroth and Batzli 1984; Marquis and Batzli 1989; Zimmerman 1965) . Whitefooted mice, on the other hand, mostly inhabit woodlands, but spill out into nearby grasslands and eat mostly seeds and arthropods with only small amounts of dicot shoots (Batzli 1977; Cogshall 1928; Whittaker 1966; Wolf and Batzli 2004) . Voles also eat seeds, however, and both mice and voles have been implicated as important seed predators in midwestern grasslands (Howe and Brown 2000; Mittelbach and Gross 1984) . Eastern cottontails range widely compared with mice and voles and utilize a mix of habitats including grassland, woodland, and cropland (Chapman et al. 1980) , which often intermingle in east-central Illinois. Their diet consists mainly of woody plants in winter and herbaceous plants, both graminoids and forbs, in summer (Dalke and Sime 1941; Smith 1950) . Cottontails also ingest some seeds and disperse them in their fecal pellets (DeJaco 2006) , but seeds are generally not mentioned in studies of their food habits.
Although helpful, information on diet is not sufficient to predict the impact of small mammals on vegetation because their diet reflects both the availability of plants and the mammals' preference for different items (Batzli 1985) . Impact on vegetation strongly reflects food preference because preferred plants are likely to be eaten first. In general preferred foods in the field are those found to be most palatable in the laboratory (Batzli 1985) , and Howe et al. (2006) concluded that only plants relatively unpalatable to rodents come to dominate tallgrass prairie.
Determining relative preference for a large number of food items is not a simple matter. One technique is to compare the proportional contribution of a food item to the diet with its proportional contribution to the available vegetation (Batzli 1985) . This allows reliable preference indices for the most abundant plant species in the diet and vegetation, but most plant species are relatively uncommon and are patchily distributed in both the diet and on the landscape, which makes them difficult to sample adequately. Feeding trials can greatly expand the number of plant species ranked by palatability (Batzli and Jung 1980; Batzli and Lesieutre 1991; Rodgers and Lewis 1985) . In such trials, species of plants are presented to individual animals under standardized conditions (usually with alternative food present so the measure of palatability is not affected by starvation), and intake is recorded (increased intake indicates increased palatability, and presumably, increased preference in the field). Such trials can include less common plants with a variety of small mammals, so a fairly extensive evaluation of relative palatability of potential foods can be developed.
Here we report the results for feeding trials conducted in the field to provide a rapid assessment of plant palatability to the 4 species of herbivorous and granivorous small mammals that consistently occur in nonnative grasslands at our study sites. The study took place at the same location as previous studies of food habits of voles, so the accuracy of our rapid assessment of palatability could be evaluated.
We tested a series of hypotheses related to differences among species of small mammals in their assessment of palatability of individual plant species as well as the distribution of palatable species in 3 plant categories (2 types of plants per category): life form (forb or graminoid), origin (introduced or native), and life history (annual/biennial or perennial). H 1 : Because they are primarily herbivorous, we expected voles and cottontails to find palatable more species of plant shoots than white-footed mice, which are omnivorous. H 2 : Because of their taxonomic relationship, we expected the 2 species of voles to have the most similar preferences, but with meadow voles finding palatable more graminoids than prairie voles (on the basis of earlier studies of food preferences). H 3 : Again on the basis of earlier studies of food habits, we expected cottontails to accept a wide variety of forbs, graminoids, and woody plants, and, therefore, to show the highest frequency of palatable species. We expected the opposite for white-footed mice, only sporadic acceptance of a few forbs, and the lowest frequency of palatable species. H 4 : Because these native small mammals thrive in nonnative grasslands, and because the introduced plants primarily come from grasslands in Eurasia that support small mammal populations, we expected small mammals to find palatable similar proportions of native and introduced plants. H 5 : We expected no difference in frequency of palatable plants for annuals or perennials because previous work suggested no particular bias in food habits. H 6 : We expected the more granivorous mice to eat greater amounts of seeds than voles and to find palatable a higher proportion of seeds than voles. H 7 : Because use of larger seeds should lead to increased efficiency of handling, we expected both voles and mice to consume greater amounts of larger seeds. We could not conduct feeding trials with seeds for rabbits because of logistic difficulties (presentation of sufficient amounts of seeds and avoidance of spillage).
MATERIALS AND METHODS
Study sites.-We conducted our study from fall 2002 to spring 2005 using plants from 3 old fields in different stages of succession toward nonnative grassland. All fields were located at the Ecological Research Area of the University of Illinois located 5 km northeast of Urbana, Illinois, all within 0.5 km of one another and all with similar soils (silt loam or silty clay loam). Each field was planted to alfalfa (Medicago sativa) in the spring following disking of the remnants of the previous fall's crop (2002 for the early successional field, 1999 for the mid-successional field, and 1990 for the late successional field). After planting alfalfa, natural colonization occurred in all fields, although before the start of our experiment the late successional field had been mowed during several dormant seasons (late winter or early spring). All animals used in our feeding trials came from these or nearby sites.
Feeding trials.-We determined the palatability of available plants to adult mice, voles, and rabbits by conducting feeding trials in pens constructed at our study site, which saved time and effort needed to maintain an animal colony and to transport plants from field to laboratory. Animals foraged while exposed to natural vegetation, normal day length, and ambient weather, but trials for rabbits were never conducted on hot (.308C) or rainy days. We constructed 3 enclosures (1.5 m 3 1.5 m) with corrugated, galvanized steel panels that reached 45 cm aboveground and 10 cm into the ground. A 20-cm-wide strip of aluminum flashing extended the top of the steel panels to prevent mice from climbing over the sides. A screen attached across the top prevented access by predators. We removed all dicotyledons from the enclosures, leaving dominant introduced grasses, mainly tall fescue (Festuca arundinacea) and Kentucky bluegrass (Poa pratensis) for cover and as alternate food.
We carefully dug live, green plants (young shoots of woody species) from the study sites, potted them, watered them, and buried them inside the enclosures with the upper rim of the pots at ground level. This avoided desiccation and changes in chemical composition that ensue when plants are clipped for use in feeding trials. We presented 5 to 10 plant species in each feeding trial (larger numbers for rabbits and smaller numbers for mice and voles). We used a mixture of common and uncommon species, and adjusted the number and size of plants so that availability of biomass of each plant was similar (~10 g wet weight). Each individual animal received a different combination of plant species within a trial to reduce bias in the results owing to context. At the start of the experiment we noted the numbers of leaves and the condition of each plant. Then we placed a single animal in an enclosure on the same day it was captured (to reduce stress) and allowed it to forage for 24 h. A large wooden box, open at one end, provided shelter during trials with rabbits, and a small nest box containing cotton bedding provided shelter during trials with mice or voles. A shallow dish provided ad libitum water for all animals. All animals were caught locally in live traps and returned to their point of capture after conducting feeding trials. We weighed animals before and after feeding trials and found no substantial weight losses. All methods were consistent with guidelines of the American Society of Mammalogists (Sikes et al. 2011,) and approved by the University of Illinois Animal Care Committee. Nomenclature and type of plants followed Mohlenbrock (2002) .
Our goal was to use at least 5 individuals of each mammal species in palatability tests for all sufficiently abundant plant species during spring, summer, and fall for rodents and during spring and fall for rabbits (cottontails are difficult to capture during summer). Of the 63 species of vascular plants that occurred in vegetation samples at our study sites (DeJaco 2006), some were always too rare and some too rare during spring or fall because of late development or early senescence. Furthermore, although rabbits, prairie voles, and white-footed mice occurred regularly in all 3 successional fields, only 1 meadow vole was captured during 3 years of live trapping in the early successional field (DeJaco 2006). We therefore did not use meadow voles in tests with plants that only occurred in the early successional field. We also missed testing a few species of plants with every small mammal species because of logistical problems. As a result, although there was great overlap, the plant species tested with each species of small mammal varied: 42 species for prairie voles, 29 species for meadow voles, 41 species for white-footed mice, and 38 species for cottontails. Finally, because cottontails were less abundant and more difficult to trap than voles and mice, we sometimes had to accept palatability scores on the basis of fewer than 5 trials for rabbits (a minimum of 2). All told, we used a total of 196 different rodents for feeding trials from spring 2003 through spring 2005, but only 21 rabbits for feeding trials from fall 2002 to spring 2005.
The large number of feeding trials required that we use visual estimates for consumption of plant shoots rather than more precise measurements. After each feeding trial we scored damage to shoots of each plant species on a scale from 0 to 4, with 0 indicating that the plant appeared untouched, 1 indicating slight damage (,25% of shoot clipped), 2 indicating moderate damage (25-49% missing), 3 indicating severe damage (50-74% missing), and 4 indicating nearly complete destruction of the plant (75% missing). To estimate overall palatability of each plant species to each animal species, we used mean values of palatability scores across seasons weighted by the number of observations each season.
We tested the palatability of seeds to the rodents using the same enclosures and under the same conditions used to test plant shoots. We collected seeds as they matured, air-dried them in the lab, and placed rations of seeds (~2 g) into shallow dishes under a shelter to prevent scattering of seeds by rain. We tested 3 species of seeds simultaneously for voles and 5-6 species of seeds simultaneously for mice (we expected the latter to eat more seeds). We attempted to use at least 5 different individuals of each mammal species with each type of seed, but we were unable to conduct trials for rare plant species or species with extremely small seeds (,0.1 mg). Again, we did not test meadow voles on seeds from plants in the early successional field. In all, we used 23 species of seeds for whitefooted mice, 22 species for prairie voles, and 17 species for meadow voles. We measured intake of seeds as grams of dry matter (gdm) consumed (the difference between the initial and final weights of seeds in each dish) to indicate their palatability. We observed no spillage or storage of seeds.
Seed size.-Because either weight or length can indicate seed size, we measured both. We determined mean weight for each plant species by collecting seeds when mature, air-drying them for 48 h, counting out 100 seeds, and weighing them on a scale accurate to 1 mg. We also randomly selected 15 seeds for each species and measured their greatest length (without projections such as awns) to the nearest 0.1 mm, and calculated mean length.
Data analyses.-Although assigning categories to data for mean palatability is somewhat arbitrary, clear differences occurred among plant species, ranging from plants with a mean score of 3.0 (62.5% consumed, assuming a mean value for the range of that score) to those with a mean score of 0.0 (no sign of use) for voles. We therefore considered plants with mean scores 2.0 (37.5-62.5% consumed) to be highly palatable and plants with mean scores of 1.0-1.9 (12.5-35% consumed) to be moderately palatable. Plants with lower scores were considered relatively unpalatable.
Adult mice were much smaller than adult voles (mean weights of 22 g and 42 g, respectively), so we expected them to eat less and adjusted the criteria for palatability on the basis of their metabolic weight (metabolic weight ¼ W 0.5 for active rodents- Grodziński and Wunder 1975) . The ratio of metabolic rate (4.96 g for white-footed mice compared with 6.48 g for voles) was approximately 0.75, so we considered plants with mean scores 1.5 as highly palatable for mice and plants with mean scores 0.8-1.4 as moderately palatable. Our cottontails had a metabolic weight about 53 that of voles, and we only presented 23 the amount of forage, so we considered mean scores 3.0 as highly palatable and mean scores 2.0-2.9 as moderately palatable.
We used Spearman's rank correlation to compare the palatability scores of plant shoots with different small mammals because the scores could not be transformed to approximate a normal distribution. We compared the frequency distributions of palatable and unpalatable shoots in categories of growth form (forb or graminoid), origin (introduced or native), and life history (annual/biennial or perennial) and used Fisher's exact test to determine statistical significance of differences between the 2 plant types in each category for each mammal. We used chi-square tests to compare the frequency distributions of palatable and unpalatable plants for each plant type across all 4 species of small mammals.
We based palatability of seeds to voles on consumption (gdm/24) and considered mean intake of seeds 0.60 g as highly palatable, 0.30-0.59 g as moderately palatable, and ,0.30 g as unpalatable. Adjusting scores of white-footed mice for metabolic weight made seeds with intakes 0.45 g highly palatable and 0.22-0.44 g moderately palatable. The distributions of mean intake, seed weight, and seed length approximated a normal distribution (straight line on normal probability plot) when log-transformed, so we used Pearson's correlation coefficient to compare intakes of different plant species with their seed size. When comparing mean intake of mice and voles, we adjusted intake by metabolic body size (intake/body weight [BW] 0.50 ) and used a log transformation (adding 0.01 to the single 0.00 value) to approximate a normal distribution before conducting statistical analyses (1-way analysis of variance [ANOVA] and Fisher's least significant difference). To compare palatability (intake) of seeds for different pairs of mammalian species, we used Pearson's correlation coefficient.
As we did for shoots, we used Fisher's exact test to determine statistical significance of different frequency distributions of palatable plants for the 2 plant types within a plant category, and we used chi-square tests to compare frequency distributions of palatable and unpalatable plants for each plant type across the 3 species of rodents.
RESULTS
Palatability of shoots.-Of the 42 species of nonwoody plants tested, prairie voles found highly palatable the shoots of only 3 forbs (Table 1 ; red clover, Trifolium pratense; alfalfa; and dandelion, Taraxacum officinale) and 2 graminoids (ryegrass, Lolium perenne and orchard grass, Dactylis glomerata). Six additional species, 3 forbs and 3 graminoids, were moderately palatable, for a total of 11 palatable species (26% of the 42 tested). A higher percentage of introduced species (40%) was palatable compared with native species (6%; Fisher's exact test, P ¼ 0.016), but no difference occurred for forbs compared with graminoids (P ¼ 0.389) or for annuals compared with perennials (P ¼ 0.723).
Meadow voles found highly palatable the same 3 species of forbs as prairie voles and 2 different species of grasses (Table 1; tall fescue and smooth brome, Bromus inermis). In addition, 9 species of plants were moderately palatable, including 3 species of forbs and 6 species of graminoids, for a total of 14 palatable species (48% of the 29 tested). As a result, meadow voles found palatable a higher percentage of graminoids (89%) than of forbs (33%; Fisher's exact test, P ¼ 0.013). Although meadow voles appeared to find palatable a higher frequency of introduced plants (59%) than of native plants (25%), the difference was not significant (P ¼ 0.130), nor was that for annual plants (20%) compared with perennial plants (54%; P ¼ 0.330).
White-footed mice found only 1 species highly palatable, the weedy velvetleaf Abutilon theophrasti (Table 1) . Nine additional species (6 forbs, 2 graminoids, and 1 woody plant) appeared moderately palatable for a total of 10 palatable species (24%), similar to the frequency for prairie voles but with only 1 species (Thlaspi arvense) in common. Mice found palatable a higher percentage of annual plants compared with perennial plants (46% and 14%, respectively; P ¼ 0.048), but showed no significant difference for palatability of forbs compared with graminoids (26% and 17%, respectively; P ¼ 0.693) or of introduced plants compared with native plants (28% and 19%, respectively; P ¼ 0.712).
Eastern cottontails found highly palatable the shoots of 5 species of forbs, 2 of which were the same species highly palatable to voles, but no graminoids (Table 1 ). The 15 species of moderately preferred plants included 8 forbs, 4 graminoids, and all 3 species of woody plants that were tested. Thus, 20 (53%) of all plants tested appeared to be at least moderately palatable. For cottontails, none of the categories of plants showed significantly different frequencies of palatable species between plant types (P . 0.15 in all cases).
The 13 species of plants from early successional fields that were not presented to meadow voles were heavily biased toward annuals and were not palatable to prairie voles (Table  1) . Because this bias could be reflected in comparisons of palatability on the basis of all plant species tested, we also compared the palatability of plant species, restricting the data to the 27 plant species offered to all 4 mammalian species (Table 2) . However, little change occurred in the patterns of use by different mammals for plants with different life forms, origin, or life history (Table 2) . Meadow voles still found palatable a greater proportion of graminoids than forbs (Fisher's exact test, P ¼ 0.030), prairie voles found palatable a greater proportion of introduced than native plants (P ¼ 0.018), and white-footed mice found palatable a greater proportion of annual than perennial plants (P ¼ 0.030). The single difference was that cottontails now showed a significantly greater preference for perennial plants than for annual plants (P ¼ 0.160 for all 38 plant species tested on cottontails and P ¼ 0.041 for the 27 plant species tested on all mammals).
Comparisons of the palatability of plant types among the 4 species of mammals (Table 2) indicated several trends: cottontails and voles appeared to find palatable a greater percentage of all plant species tested than did white-footed mice (37-48% and 18%, respectively), although the trend was only marginally significant; voles found palatable a greater percentage of graminoids (50-88%) than did other mammals (12-25%); white-footed mice found palatable fewer species of introduced plants (19%) than did the other mammals (44- 
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þ 62%); cottontails appeared to find palatable more species of native plants (55%) and prairie voles fewer species of native plants (9%) than did other mammals (18-27%), although again the trend had marginal significance; and white-footed mice found palatable fewer (9%) perennial plants than did the other mammals (32-59%). The species of mammals showed less substantial differences in the frequency of palatable forbs and annual plants.
Spearman rank correlations for palatability of plant species tested on each pair of mammalian species indicated that the strongest correlation was between prairie voles and meadow voles (q 27 ¼ 0.545, P ¼ 0.004). Meadow voles and cottontails showed a weaker and marginally significant correlation (q 25 ¼ 0.379, P ¼ 0.056). All other correlations for palatability of plants among mammals were much weaker (q 27-39 ,j0.22j, P . 0.20 in all cases).
Palatability of seeds.-White-footed mice tended to eat more seeds, particularly of the most palatable species, than did the voles (Table 3) . Using the 17 species tested on all 3 rodents, the effect was only marginally significant (ANOVA; F 2,48 ¼ 3.84, P ¼ 0.057), probably because of the inclusion of many species with low intake and the exclusion of several seeds heavily used by white-footed mice. When we used only seeds with absolute intakes 0.45 g for each species of mammal the difference in intake/metabolic weight among mammalian species became stronger (F 2,12 ¼ 5.05, P ¼ 0.026). Mean (6 1 SE) intakes (g/BW 0.50 ) for heavily used seeds were 0.157 6 0.017 (n ¼ 7) for white-footed mice, 0.109 6 0.001 (n ¼ 3) for prairie voles, and 0.096 6 0.010 (n ¼ 5) for meadow voles. The difference in intake was marginally significant between white-footed mice and prairie voles (P ¼ 0.068) and clearly significant for mice and meadow voles (P ¼ 0.011), but did not differ between the 2 species of voles (P ¼ 0.609).
The length and weight of seeds were only moderately correlated (r 21 ¼ 0.453, P ¼ 0.029), and correlations of intake with length and weight of seeds differed. No rodent had an intake significantly correlated with seed length (r 15-21 ,j0.35j, P . 0.11 in all cases), nor did intake by voles correlate with seed weight (r 15-20 ,j0.20j, P . 0.45 in both cases). Whitefooted mice did show a trend for greater intake of heavier seeds, however (r 21 ¼ 0.410, P ¼ 0.051).
White-footed mice also found palatable more different kinds of seeds (Table 3 ; 7 species highly palatable and 4 species moderately palatable) than did the voles (3 strongly and 2 moderately palatable for both voles). The numbers declined, but the difference between mice and voles remained if only the 17 species tested on all 3 rodents were considered (8 palatable species for the mice, 3 for the prairie vole, and 5 for the meadow vole). All 3 rodents considered highly palatable the seeds of the native prairie grass nodding wild rye (Elymus canadensis), but prairie voles and meadow voles had no other palatable seeds in common. Both voles shared 2 additional, but different, palatable seeds with white-footed mice (those of the grass green foxtail [Setaria viridis] and the forb Sida spinosa for prairie voles; the grass timothy [Phleum pratense] and the forb wild parsnip [Pastinaca sativa] for meadow voles).
Palatability of seeds (intake of different seeds) was positively correlated for prairie voles and meadow voles (r 15 ¼ 0.627, P ¼ 0.006). Even though the total intake of seeds by prairie voles was less than that of white-footed mice, palatability of seeds was positively correlated (r 20 ¼ 0.540, P ¼ 0.008). On the other hand, even though meadow voles and white-footed mice had more similar total intakes, palatability of seeds was not significantly correlated (r 15 ¼ 0.320, P ¼ 0.214).
Only 3 species of common native plants had seeds large enough to be included in our feeding trials (Table 3) , so we could make no valid comparisons of the frequency of palatability for native and introduced plant species. Comparisons of frequency of palatable species with different life forms (forb or graminoid) or life histories (annual or perennial) indicated no differences for any of the rodent species (Fisher's exact test, P . 0.41 in all cases). Similarly, comparisons of the rodent species for differences in frequency of palatable seeds for different plant types showed no significant differences (v 2 , 4.3, d.f. ¼ 2, P . 0.12 in all cases).
DISCUSSION
Evaluation of palatability trials.-Our results for palatability of plant shoots of voles generally agreed with results from 3 previous studies that provide data on palatability of plants at our study sites. Marquis and Batzli (1989) , who analyzed intake in relation to chemical characteristics of plants, used 15 species of plants collected in the fall. Only 6 species came from nonnative grassland (old field), however, and for their feeding trials they used clipped plants kept in water while fed to voles in a laboratory colony. Nevertheless, they found the most highly palatable plant shoots to both species of voles to be the same 3 forbs (alfalfa, red clover, and dandelion) that we found to be highly palatable (Table 1 ). The remaining plants from nonnative grassland (yellow rocket, Barbarea vulgaris; wild parsnip; and common blue violet, Viola pratincola) occurred in their least palatable group, and we also found them unpalatable to both species of voles. Lindroth and Batzli (1984) , comparing stomach contents to availability of plants for 12 species in nonnative grassland (bluegrass-dominated old field) in July, reported that meadow voles showed significant preference for red clover (preference index .1). High preference indices for dandelion and smooth brome, also highly preferred in our trials, were not statistically significant because of low availability and high variability in vegetation sampling. Although large amounts of bluegrass were eaten, its preference index indicated avoidance because it was so highly available (60% of cover). Timothy, much less available (3% of cover), also was avoided. Our results indicated low palatability scores for bluegrass, but moderate palatability of timothy for meadow voles (Table 1) . The weighted mean for timothy in our results included 3 seasons, however, and the palatability of this early-season grass declined after the grass matured.
Although they were primarily interested in examining shifts in diet of prairie voles owing to competition from meadow voles, Haken and Batzli (1996) presented data on availability and use of plants by voles on the basis of content of fecal pellets. They considered 22 species that occurred in fecal samples in introduced grassland in June and 9 species that occurred in September. Fecal pellets tend to overestimate the contribution of less digestible items (graminoids), and the authors did not calculate preference indices, but their data suggested avoidance of bluegrass and goldenrod (Solidago spp.) in both seasons and strong preference for Japanese brome (B. japonicus) in June. All 3 trends agreed with our results. Results for other plants are difficult to interpret because of low frequency in the diet or vegetation and lack of corrections of fecal contents for digestibility. For instance, herbaceous legumes and dandelions had little presence in vole diets reported by Haken and Batzli (1996) , but they also had very low availability.
The use of ambient levels of fescue and bluegrass for cover and alternate food during our feeding trials could have influenced our results somewhat. Voles and rabbits eat both grasses, though not usually as preferred items (these coolseason grasses increase in fiber and decrease in palatability after early summer), and their use as alternative food could have reduced the palatability scores of fescue and bluegrass. We found fescue to be quite palatable to voles in feeding trials, however, which indicated that its use as an alternate food did not strongly affect our results. We conclude that the general agreement of our results with previous work suggests that our technique worked well for plant shoots.
The use of seeds by voles is well known, but no previous work has been reported for seed preferences by voles in Illinois. Of the 5 species of seeds that meadow voles and prairie voles found palatable, only nodding wild rye was palatable to both (Table 3) . Palatability of seeds for prairie voles has been investigated with a very different set of seeds in Kansas (Pascarella and Gaines 1991) . The only seed found to be highly palatable to prairie voles in that study was giant foxtail (S. faberi). We found seeds of a congener, green foxtail, to be palatable to prairie voles as well. One might expect the seeds of congeners to be similar, but such limited information did not allow an evaluation of our feeding trials with seeds. Food quality and palatability.-Chemical analyses of plants and long-term feeding trials suggest why shoots of herbaceous legumes and dandelions are highly preferred species and why bluegrass is avoided. Alfalfa and red clover have much greater digestible energy, protein, and mineral content than does bluegrass , and young prairie voles grew on a diet of only alfalfa or a diet of bluegrass plus dandelions but lost weight when fed only bluegrass. Lindroth and Batzli (1984) also reported that dandelions and red clover had much higher protein than bluegrass, and, even though the preferred forbs had more protein-binding phenolics than did graminoids, forbs in general have much lower fiber content and are much more digestible for voles .
Tests of hypotheses.-Our results supported some, but not all, of our a priori hypotheses. The first 3 hypotheses and the 6th hypothesis were supported, but the 4th, 5th, and part of the 7th were not. The results that supported our hypotheses generally agree with current knowledge regarding the food preferences of these small mammals as reviewed in the introduction. The 3 sets of results that were contrary to our hypotheses, however, require explanations. First, the greater palatability of introduced plants by prairie voles may reflect the uneven distribution of plant origin for graminoids compared with forbs (6 introduced and 2 native graminoids, but 9 introduced and 8 native forbs for herbaceous plants fed to all species of mammals). Both species of voles tended to find palatable a greater proportion of graminoid species than of forbs, which supported both voles finding palatable a greater proportion of introduced plants than of native plants (Table 2) . Only the trend for prairie voles was significant because of a small difference in the frequency of palatable native plants (1 for prairie voles and 3 for meadow voles). Second, the greater palatability of annual plants to white-footed mice and perennial plants to cottontails more likely reflected biological differences because the distribution of annuals and perennials was similar across the other categories of plants (7 of 9 graminoids and 15 of 18 forbs were perennials; 13 of 17 introduced species and 11 of 12 native species were perennial; Table 1 ). Perennial plants tend to have more constituent defenses, both chemical and structural, against herbivores than do annual plants, probably because of their longer exposure to herbivory (Herms and Mattson 1992) . Herbivores, such as rabbits and voles, have elaborate development of their gastrointestinal tracts compared with omnivorous mammals, such as white-footed mice, and can survive on food items with higher fiber (Stevens and Hume 1995) . Thus, the diet of white-footed mice may be more restricted to the less-defended annuals. Cottontails, on the other hand, can use more heavily defended and more abundant perennials, including the woody plants, and may have come to prefer them. Third, although inconsistent selection of larger seeds by voles seems counterintuitive, it is not unprecedented. Howe and Brown (2000) reported that meadow voles selectively depleted stocks of large-seeded plants set out over winter, using nearly all of 2 species while largely ignoring 6 other species, and they suggested that seed quality also influences seed choice by voles. Voles rely less on seeds in their diets and may face weaker selection for efficient harvesting than do white-footed mice.
Predicting impact on grassland.-Taking into account our results for palatability of plants, we can predict the likely impact of the 4 species of mammals on the development of nonnative grasslands. These prediction are based upon several well established observations: competitive relationships among plants help to determine the composition of vegetation; damage to plants reduces their competitive ability; and small mammal populations will periodically reach densities high enough to substantially damage populations of palatable plants. The differences in palatability of plants to the different species of mammals indicate that their impacts on the vegetation will also differ, but which effects prevail will likely be a function of the relative densities of the small mammals and the sensitivity of different species of plants to herbivory or granivory. Nevertheless, we can make some straightforward predictions concerning the impact of each mammalian species, predictions that can be tested with experiments.
White-footed mice, given their propensity to eat seeds and arthropods, may seldom reach sufficient densities in grassland to substantially damage shoots of annual plants, but they may favor the establishment of smaller-seeded plants near woodlands. Voles showed little preference for seeds of different types of plants, but both voles and cottontails highly preferred shoots of herbaceous legumes and dandelions. Substantial densities of these mammals should quickly reduce the presence of such plants as nonnative grasslands develop, although low stature would tend to eliminate them in mature grassland anyway. The preference of meadow voles for graminoids could reduce the relative contribution of preferred grasses and sedges, particularly 2 common grasses, tall fescue and smooth brome, to the plant community. Prairie voles may have less effect because their highly preferred grasses, timothy and orchard grass, were much less abundant at our sites. Finally, substantial densities of cottontails should slow the invasion of perennial plants during early succession and the invasion of woody plants during late succession as nonnative grassland develops. Although several ecological factors could alter these predictions, they establish a framework for experimental testing by exclusion of small mammals as secondary succession proceeds from agricultural field to nonnative grassland.
